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ABSTRACT OF THE DISCLOSURE 

A ?ame resistant silicone elestomer stock having im 
proved ?ame resistance cures to a ?ame resistant silicone 
elastomer. The silicone elastomer stock contains 100 
parts by Weight of a silicone polymer free of silicon 
bonded hydrogen atoms, 10 to 100 parts by weight of a 
reinforcing silica ?ller, 10 to 150 parts per million by 
weight based on the weight of the silicone polymer of 
platinum and 0.05 to 2 parts by weight of carbon black 
essentially free of sulfur. 

This invention relates to an improved ?ame resistant 
silicone elastomer composition. 
Flame resistant materials are always desirable and the 

search for these materials is a continuous process. Be 
cause ?res are so destructive, people desire to protect 
themselves and their property by using materials which 
are ?ame resistant. Electrical devices are often the cause 
of ?res and it is therefore important to provide electrical 
devices with as much protection as possible. Furthermore, 
it is important that electrical devices and wiring remain 
operative even after being exposed to ?ames, particularly 
in aircraft and ships where failure could cause disaster. 
For this reason ?ame resistant insulation is highly desir 
able. 
An object of the present invention is to provide a sili 

cone elastomer which has improved ?ame resistance over 
the ?ame resistant silicone elastomer containing the ?ame 
resistant additive, platinum. Other objects and advantages 
will become apparent from the following detailed descrip 
tion. 

It is known in the silicon rubber art that carbon black 
can be added to silicone rubber as a pigment and ?ller. 
It is, however, completely unexpected that a combination 
of small amounts of carbon black and platinum will pro 
vide an improved ?ame resistance silicone elastomer. 
Since small amounts of carbon black do not improve the 
?ame resistance of a silicone elastomer, it would not be 
predictable that any advantage could be achieved from a 
combination of the carbon black and platinum in silicone 
elastomers. 
The present invention relates to a ?ame resistant sili 

cone elastomer stock consisting essentially of: 
(A) 100 parts by weight of a polydiorganosiloxane 

gum wherein each organic group is selected from the 
group consisting of a methyl radical, a vinyl radical and 
a phenyl radical, there being from 0 to 2.0 inclusive per 
cent vinyl radicals based on the total number of organic 
radicals in the polydiorganosiloxane gum, there being 
from 0 to 10 inclusive percent phenyl radicals based on 
the total number of organic radicals in the polydiorgano 
siloxane gum and there being from 1.98 to 2.002 organic 
radicals per silicon atom in the polydiorganosiloxane 
gum, 

(B) From 10 to 100 inclusive parts by weight of a 
reinforcing silica ?ller, 

(C) From 0.1 to 10 inclusive parts by weight of an 
organic peroxide, 

(D) From 10 to 150 inclusive parts by weight platinum 
per million parts by weight polydiorganosiloxane gum, 
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said platinum being in the form of a platinum containing 
material in an unsupported form, and 

(E) From 0.05 to 2 parts by weight of carbon black 
being essentially free of sulfur, said ?ame resistant com 
position being free of silicon bonded hydrogen atoms. 
The silicone elastomer stocks of the present invention 

can be any conventional silicone elastomer stock based 
on a polydiorganosiloxane gum which contains methyl 
and/or vinyl, and phenyl radicals bonded to the silicone 
atoms of the polydiorganosiloxane gum used therein. The 
polydiorganosiloxane gums are well known in the art and 
can be obtained commercially. Examples of polydiorgano 
siloxane gums are those polymers, copolymers and mix 
tures thereof wherein the repeating units are represented 
by dimethylsiloxane, phenylmethylsiloxane, diphenyl 
siloxane, methylvinylsiloxane and phenylvinylsiloxane 
units. The polydiorganosiloxane gums can contain vinyl 
radicals up to 2 percent of the total number of organic 
radicals, preferably up to 1 percent, and phenyl radicals 
up to 10 percent of the total number of organic radicals, 
preferably up to 5 percent. The polydiorganosiloxane 
gums can have an average of 1.98 to 2.002 silicon bonded 
organic radicals per silicon atom. The terminating units 
can be triorganosiloxy units, hydroxyl groups or alkoxy 
groups. The triorganosiloxy units can be illustrated by 
trimethylsiloxy, dimethylvinylsiloxy, methylphenylvinyl 
siloxy, methyldiphenylsiloxy, and the like. 
The silicone elastomer stocks of the present invention 

can contain any of the conventional reinforcing silica 
?llers. These reinforcing silica ?llers are well known in 
the art and can be obtained commercially. The reinforc 
ing silica ?llers can be untreated, treated or treated in situ. 
The treated reinforcing silica ?llers can be treated by any 
of the conventional methods described in the prior art, 
wherein the treating agents include, organosilanes, organo~ 
siloxane, and silazanes. The amount of reinforcing silica 
?ller can be from 10 to 100 parts by Weight per 100 parts 
by weight of the polydiorganosiloxane gum, preferably 
from 20 to 60 parts by weight reinforcing silica ?ller. 
The organic peroxide can be any of the conventional 

organic peroxides used to vulcanize silicone rubber. Some 
illustrative examples of organic peroxides include, bis 
(2,4-dichlorobenzoyl) peroxide, benzoyl peroxide, di 
cumyl peroxide, paradichlorobenzoyl peroxide, tertiary 
butyl perbenzoate, 2,5-bis(tertiary butyl peroxy)-2,5-di 
methylhexane, and ditertiary butyl peroxide. The organic 
peroxides can be present in amounts of from 0.1 to 10 
parts by Weight per 100 parts by weight of the poly 
diorganosiloxane gum, preferably from 0.4 to 5 parts by 
weight. 
The platinum is present in an amount of from 10 to 

150 parts by weight per million parts by weight polydi 
organosiloxane gum. The preferred amount of platinum 
is from 20 to 80 parts by weight per million parts by 
weight polydiorganosiloxane gum. The platinum can be 
added in any unsupported form that will permit essen 
tially homogeneous dispersion. A supported form of plati 
num is platinum metal precipitated on a substrate such as 
silica, carbon or alumina. Therefore, platinum in an un 
supported form is any platinum containing material which 
is not platinum metal precipitated on a substrate. In 
cluded in the platinum containing materials are the readily 
dispersable platinum compounds and complexes which 
are well known in the art. Illustrative of the readily dis 
persable platinum containing materials include, chloro 
platinic acid, platinum chlorides, 

platinum bromides, a complex of platinus halide and an 
ole?n such as ethylene, propylene, butylene, cyclohexane 
and styrene, 



3,652,488 

PtCl2CO and PtBr2CO. 
The platinum can be added to any of the silicone elasto 

mer socks, either during their formulation or to a stock 
already formulated. The platinum should be thoroughly 
mixed to form a homogeneous mixture. Conventional 
formulating techniques can be used, such as milling. For 
better and faster dispersion of the platinum, organic sol 
vents can be used. Organic solvents ordinarly used in pre 
paring silicone elastomer stocks are suitable, such as 
isopropanol, ethanol, benzene, toluene and xylene. 
The ingredient of the present invention which unex- ‘ 

pectedly provides the improved ?ame resistant properties 
is the carbon black which is essentially free of sulfur. By 
the term “essentially free of sulfur,” it is to be under 
stood that the carbon black contains either no sulfur or 
very low amounts of sulfur which by its presence will not 
effect the ?ame resistant property of the silicone elas 
tomer. Any of the carbon blacks which are available 
commercially or equivalents thereof can be used as long 
as the sulfur content is very low. Such carbon blacks can 
be illustrated by lamp black, furnace black, bone black, 
acetylene black and the like. 
The carbon black is present in the silicone elastomer 

stock in an amount of from 0.05 to 2 parts by weight per 
100 parts by weight of the polydiorganosiloxane gum. 
Preferably, the carbon black is present in an amount of 
0.1 to 0.8 part by weight per 100 parts by weight of the 
polydiorganosiloxane gum. 
The ?ame resistant silicone elastomer stock of the 

present invention can be prepared in any conventional 
manner known in the art, such as by milling. The addi 
tion of the carbon black is not critical, however, the best 
means of mixing the carbon black into the silicone elas 
tomer stock is to mill it with the base silicone polymer 
at the time the ?ller is added. Alternatively the carbon 
black can be ?rst mixed with a small amount of the poly 
diorganosiloxane gum or a lower molecular weight poly 
diorganosiloxane and then added to the remaining portion 
of the polydiorganosiloxane gum. The best means for ob 
taining a homogeneous mixture is desirable. 
The ?ame resistant silicone elastomer stocks of the 

present invention can include other ?llers such as ?nely 
divided quartz, clays, calcium carbonate, diatomaceous 
earth, titanium dioxide, iron oxide and others which are 
conventionally used in silicone elastomers. Other addi 
tives such as heat stability additives, antioxidants, process 
ing aids and other additives conventionally used in sili 
cone elastomers can be used in the ?ame resistant silicone 
elastomer stock of this invention. Those skilled in the art 
of silicone rubber wanting to include some of the con 
ventional ingredients other than those speci?cally stated 
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in the composition should determine the ?ame resistance 
of the stock by the test described herein. Some ingredi 
ents may be su?iciently combustible to destroy the ?ame 
resistant property or they may be catalytic in nature and 
promote combustion, thereby destroying the ?ame resist 
ant property. 
The ?ame resistant composition of the present inven 

tion provides a much improved ?ame resistant silicone 
elastomer. The prior art ?ame resistant silicone elasto 
mers are more ?ame resistant than the same silicone 
elastomers without the ?ame resistant additives, but they 
fail to pass serve ?ame tests and also fail under use 
conditions which require a highly ?ame resistant ma 
terial. ' 

The ?ame resistant silicone elastomer stocks of the 
present invention can be cured by heating the stocks to 
produce silicone elastomers which are ?ame resistant 
and which have useful elastomeric properties. It has been 
found that the ?ame resistance of a cured silicone elasto 
mer is dependent upon the moisture content of the cured 
silicone elastomer. The ?ame resistance of cured silicone 
elastomer decreases with increasing moisture content. 
Thus, whereas a silicone rubber may be ?ame re 
sistant at 0% moisture, it may not be ?ame resistant 
after being exposed to 50%, 60% or 100% relative 
humidity, whereby the moisture content of the silicone 
rubber is increased. The explanation for this phenomenon 
is not known to the inventor, however, the present inven 
tion overcomes this dependency of the ?ame resistance 
upon the moisture content of the silicone rubber. The use 
of platinum alone as a ?ame retardant additive will not 
provide a ?ame resistant silicone elastomer at all moisture 
contents. 
The unique combination of ingredients of the present 

invention provides a ?ame resistant silicone elastomer 
which has improved ?ame resistance over the use of 
platinum alone and also provides a ?ame resistant silicone 
elastomer which does not lose much of its ?ame resistance 
when the moisture content is increased. 
The combination of carbon black and platinum pro 

vides a silicone elastomer which has ?ame resistant proper 
ties and which can also be vulcanized with any of the 
organic peroxides. Since small amounts of carbon black 
are used, the ?ame resistant silicone elastomer stocks 
can be pigmented a variety of colors, however, some limi 
tations are observed because of the high pigmenting 
power of even small amounts of carbon black. 
The following examples are illustrative only and should 

not be construed as limiting the present invention which 
is properly delineated in the appended claims. 

EXAMPLE 1 

A silicone elastomer stock was prepared by milling 
a mixture of 100 parts by weight of a polydiorganosilox 
ane gum having 98.876 percent methyl radicals, 0.359 
percent vinyl radicals and 0.765 percent phenyl radicals, 
50.46 parts by weight treated reinforcing silica, 2.03 
parts by weight of a heat stability additive, 15.27 parts 
‘by weight 5 micron quartz, 43.5 parts by weight platinum 
per million parts by weight polydiorganosiloxane gum 
added as one weight percent solution of chloroplatinic 
acid in isopropanol and 1.374 parts by weight 2,4-dichloro 
benzoyl peroxide. Some carbon black was added to a por 
tion of the silicone elastomer stock. The portion con 
taining the carbon black and the remaining portion were 
then press molded for 5 minutes at 116° C. and then post 
cured for 4 hours at 163° C. to provide the test specimens. 
The test specimens were then moisture conditioned as 
described in Table I. The moisture conditioned test speci 
ments were then tested for ?ame resistance by exposing a 
0.075 inch thick test specimen to an open yellow ?ame 
1.5 inches in height from a % inch I.D. Bunsen burner. 
The end of the test specimen was held 0.75 inch from the 
top of the burner for a period of 12 seconds. The test 
specimen was then removed and the burn time was ob 
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served. The burn time was recorded as length of time, 
in seconds, between the r'emovalpof the test specimen from 
the ?ame to the last evidence of ?ame and glow of the 
test specimen. The char length was measured and recorded 
in inches. I 

TABLE I 

Carbon 
Test black, -. _ Burn Char 
Specimen parts by Moisture time, lentgh, 
No. weight conditioning seconds inches 

0 24hrs.at 50% humidit 38.1 0.250 
‘ 1.6 0.03125 

81.0 0.8125 
1.07 _---’_do ___________________ _. 1.0 0.03125 
1.07 0.5 hr. at 20 lbs. steam 4.6 0.03125 

plus 16 hrs. at 50% 
humidity. 

EXAMPLE 2 

Silicone elastomer stocks were prepared as described 
in ‘Example 1 except for the amount and type of peroxide 
used. In test specimens No. 1 through 10 the amount of 5 
micron quartz was 7.64 parts by weight instead of 15.27 
parts by weight. This example showed that improved 
?ame resistance was obtained regardless of the type of 
peroxide used to cure the silicone clastomer stock when 
a combination of platinum and carbon black was used. 
Each test specimen was obtained by press molding accord 
ing to the following schedule shown in Table II. 

TABLE II 

. , Time, 

Peroxide 7 minutes Temp, ° C. 

2,4-dich1orobenzoy1 peroxide ................ _. 5 116 
Benzoyl peroxide ___________________________ __ 5 127 
2,5-bis(tertiary butyl peroxy)‘-2,5-dimethyl 
hexane __________________ .. 10 171 

Dicumyl peroxide ...... . - 10 150 
Tertiary butyl perbenzoat ____ _ 10 150 

All the specimens were post cured for 4 hours at 163° C. 
The 12 second ?ame test described in Example 1 was used 
to determine the flame resistance. The burn time and char 
length were recorded and are shown in Table III. The test 
specimens tested at 0 percent humidity were flame tested 
immediately upon removal from the post cure oven. The 
test specimens tested at 50 percent humidity were ?ame 
tested after conditioning at 50 percent humidity for 24 
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(A) 

100 parts of polydimethylsiloxane gum having 2.002 
methyl radicals per silicon atom, 

60 parts of a treated reinforcing silica, 
10 parts of benzoyl peroxide, 
10 parts per million of platinum in the form of 
PtCl2-PC13, and 

0.05 part carbon black 
(B) 

100 parts of a polydiorganosiloxane gum having 1.98 
organic radicals per silicon atom Where the organic 
radicals are 99 percent methyl radicals, and 1 percent 
vinyl radicals, 

40 parts of a reinforcing silica 
1.0 part of 2,4-dichlorobenzoyl peroxide 
20.0 parts per million platinum in the form of 

PtClg' and 
0.10 part carbon black 

(C) 
100 parts of a polydiorganosiloxane gum having 93 per 

cent methyl radicals, 5 percent phenyl radicals and 2 
percent vinyl radicals and 2.001 organic radicals per 
silicon atom, 

100 parts of a treated reinforcing silica ?ller 
2 parts dicumyl peroxide 
2 parts carbon black 
150 parts per million of platinum in the form of 
PtBT2(c2H4)2 

(D) 
100 parts of a polydiorganosiloxane gum having 89.5 per 
cent methyl radicals, 0.5 percent vinyl radicals and 10 
percent phenyl radicals and hydroxyl endblocked, 

50 parts of a reinforcing silica ?ller, 
60 parts per million of platinum in the form of 

H2Pt(CN).,-5I-12O, 
0.8 part carbon black, and 
0.1 part of 2,5-bis(tertiary butyl peroxy)-2,5-dimethyl 

hexane. 
That which is claimed is: 

1 1.fA ?ame resistant composition consisting essential 
y o 
(A) 100 parts by weight of a polydiorganosiloxane gum 
wherein each organic group is selected from the 

hours. 45 group consisting of a methyl radical, a vinyl radical 

TABLE III 

Amount Carbon 
peroxide, black Burn Char 
parts by parts by Humidity, time, length, 

Test Specimen No, Peroxide catalyst weight weight percent seconds inches 

1 l ________________ __ 2,4-diehlorobenzoyl peroxide ___________________ ._ 1. 22 0 0 12 0, 0625 
2 1,“ ___. Benzoyl peroxide ______________________________ .- 0.69 0 0 63 0.625 

1 ____ 2,5-(tert, butyl peroxy)-2,5-dimethylhexane ____ .. 0.46 0 0 99 1.375 
.- Dicumyl peroxide 1. 22 0 0 63 0.875 

2,4-dichlorobenzoyl peroxide 1. 22 0 50 69 0.500 
Benzoyl peroxide ....... ._ 0.60 0 50 98 1.125 
2,5-bis (tert, butyl peroxy) 0. 46 0 50 Burned (2) 

__ Dicumyl peroxide _ . . _ . . . _ . . _ _- 1.22 0 50 8 1.2505 

_ 2,4~dichlorobenzoyl peroxide._ _ 1.22 0.08 0 2.6 0.0312 
_______ -_ o-________-..--...--..--- 1. 22 0 08 50 7.0 0.0312 
____ ._ . o.___.___.____.. 1.37 1.07 60 1.6 0.0312 

__ Benzoyl peroxide .... __ 0.69 1. 07 50 52.5 0.250 
__ 2,5-(tert, butyl peroxy) 0.46 1. 07 50 1. 5 0.03125 
__ Dicumyl peroxide .................. .- 1. 22 1. 07 50 2.5 0.03125 
__ Tertiary butyl perbenzoate 0.46 1. 07 50 6.0 0.03125 
__ 2,4-dichlorobenzoyl peroxide“ 1. 37 3 1. 07 0 2.6 0.03125 

______________________ _. 0______..______.._---_.-__-.__...._.-_-___-. 1.37 41.07 0 0.3 0.03125 

1 For comparative purposes, 
2 Totally consumed, 
{Carbon black, P—33,‘ _ 
4 Carbon black, Shawrmgan Black, 

EXAMPLE 3 and a phenyl radical, there being from 0 to 2.0 in 

When the following silicone elastomer stocks are pre- 70 121ml"? percerft “nail ridlFalshbasedl 0‘? the totai Hum" 
pared and cured, the test specimens show improved ?ame er 0 organic Ta {Ca S m t 6 Po Y lorganosl oxarfe 
resistance as indicated by the burn time and char length gun} and thfiff‘l belng £10m 1-_93 t0 2-_002 Orgamc 
observed from the 12 second ?ame test described in radicals per s1l1con atom in the diorganosiloxane gum, 
Example 1 as compared to the same composition without (B) from 10 to 100 rncluslve parts by weight of a rem 
the carbon black. Parts are parts by weight. 75 ‘ forclng silica ?ller, 
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(C) from 0.1 to 10 inclusive parts by weight of an 

organic peroxide, 
(D) from 10 to 150 inclusive parts by weight platinum 
per million parts by weight polydiorganosiloxane 
gum, said platinum being in the form of a platinum 
containing material in an unsupported form, and 

(E) from 0.05 to 2 parts by weight of carbon black 
being essentially free of sulfur, 

said ?ame resistant composition being free of silicon 
bonded hydrogen atoms. 

2. The ?ame resistant silicone elastomer stock of claim 
1 wherein the reinforcing silica ?ller (B) is present in an 
amount of from 20 to 60 inclusive parts by weight, the 
organic peroxide (C) is present in an amount of from 
0.4 to 5 inclusive parts by weight and the platinum (Dr) 
is present in an amount of from 20 to 80 inclusive parts 
by weight per million parts by weight of the polydiorgano 
siloxane gum. 

3. The ?ame resistant silicone elastomer stock of claim 
1 wherein the carbon black is present in an amount of 
from 0.1 to 0.8 inclusive parts by weight. 

4. The ?ame resistant silicone elastomer stock of claim 
2 wherein the carbon black is present in an amount of 
from 0.1 to 0.8 inclusive parts by weight. 

5. The ?ame resistant silicone elastomer stock of claim 
1 wherein the platinum is in the form of chloroplatinic 
acid. 

6. The ?ame resistant silicone elastomer stock of claim 
2 wherein the platinum is in the form of chloroplatinic 
acid. 

7. The ?ame resistant silicone elastomer stock of claim 
3 wherein the platinum is in the form of chloroplatinic 
acid. 

8. The ?ame resistant silicone elastomer stock of claim 
4 wherein the platinum is in the form of chloroplatinic 
acid. 

9. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 1. 
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10. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 2. . 

11. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 3. V V 

12. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 4. 

13. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 5. 

14. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 6. 

15. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 7. 

16. A cured ?ame resistant silicone elastomer produced 
by curing the ?ame resistant silicone elastomer stock of 
claim 8. 
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